RADIO APPARATUS CAPABLE OF DETECTING ITS POSITION AND 
POSITION SEARCH METHOD 

BACKGROUND OF THE INVENTION 

L Field of the Invention 

[0001] The present invention relates to a radio apparatus that detects the 
position of the radio apparatus and transmits the position information to a search 
requester. The present invention also relates to a position search system and a 
position search method using such an apparatus. 
2. Description of the Related Art 

[0002] In recent years, various systems have been developed that use a 
portable telephone capable of determining its own position information. For 
example, there is a position search system in which, when a portable telephone 
receives a search request from a third party, the portable telephone determines its 
position information and transmits the position information to the third party. 
[0003] FIG. 1 is a flowchart showing the operation of such a portable 
telephone. In FIG. 1, when the portable telephone (which is the destination of the 
search request) gets an incoming call (Sll), the portable telephone performs an 
incoming call response regardless of the content of the incoming call (SI 2). 
Next, the portable telephone determines whether or not the source of the 
incoming call will receive the results of the search request sent from the third 
party, e.g., another portable telephone which is the source of the search request 
(S 13). When the portable telephone determines that the source of the incoming 
call will not receive the results of the search request, the portable telephone 
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performs a normal incoming call processing (SI 4). On the other hand, if the 
portable telephone determines that the incoming call will be receiving the results 
of the search request, the positioning mechanism provided in the portable 
telephone judges whether the portable telephone is capable of determining its 
position information (SI 5). When the positioning mechanism judges that the 
portable telephone is incapable of determining its position information, the 
portable telephone completes the operation without transmitting any position 
information to the portable telephone that is the source of the search request 
(SI 6). On the other hand, when the positioning mechanism judges that the 
portable telephone is capable of determining its position information, the portable 
telephone checks received information regarding the portable telephone that is the 
source of the search request (SI 7) and performs determines its position 
information (SI 8), The position information is then transmitted to the portable 
telephone that is the source of the search request (SI 9). 

[0004] However, in the above-described position detecting system, when 
the portable telephone receives a search request from a third party when it is 
incapable of determining its position information, the portable telephone cannot 
transmit the position information to the third party because the portable telephone 
cannot determine its position information. Therefore, when the third party does 
not get a response to the search request, the third party is unaware of the reason, 
e.g., the portable telephone did not receive the search request sent by the third 
party, the portable telephone is incapable of determining its position information, 
the portable telephone rejected the incoming call of the search request, or the 



portable telephone rejects determining its position information. 

SUMMARY OF THE INVENTION 
[0005] Accordingly, an aspect of the present invention is to provide a radio 
apparatus capable of informing the search requester of the reason for not 
responding to the search request even when the radio apparatus receives the 
search request from the search requester in the situation where the radio apparatus 
is incapable of determining its position information. 

[0006] To achieve the above aspect, a radio apparatus of the present 
invention comprises a receiving means for receiving a radio signal, a judging 
means for judging whether the radio apparatus is capable of determining its 
position information and a setting means for setting a response hold state when 
the radio apparatus is incapable of determining its position information. The 
radio apparatus further comprises a sending means that sends a message to a 
sender of the radio signal. The radio apparatus may further comprise a checking 
means that checks if the radio signal includes the information showing a search 
request for position information. Preferably, the radio apparatus comprises a 
storing means that stores in advance a message for each search request sender. In 
addition, the setting means sets a response hold state and the sending means sends 
the message even if the radio apparatus is capable of determining its position 
information. The radio apparatus further comprises a positioning means for 
determining its position information and a sending means that send the result of 
the positioning means to a sender of the radio signal. Preferably, the message 
shows that the radio apparatus is incapable of determining its position 



information. The message may show that the radio apparatus rejects determining 
its position information. The message may be the latest positioning data of a 
plurality of positioning data. Moreover, the message may be the position 
information of a base station located nearest to the radio apparatus. Prefereably, 
the radio apparatus is a portable telephone. 

[0007] Another aspect of the invention provides a position search system 
that comprises a first radio apparatus and a second apparatus. The first radio 
apparatus comprises a receiving means that receives a radio signal from the 
second radio apparatus, a judging means that judges whether the first radio 
apparatus is capable of determining its position information and setting means 
that sets a response hold state when the first radio apparatus is incapable of 
determining its position information. The first radio apparatus further comprises 
a sending means that sends a message to the second radio apparatus. The first 
radio apparatus may further comprise a checking means that checks whether the 
radio signal includes the information showing a search request of position 
information. The first radio apparatus further comprises a storing means for 
storing the message previously determined on the basis of the second radio 
apparatus. The first radio apparatus sets a response hold state and sends the 
message to the second radio apparatus even if the first radio apparatus is capable 
of determining its position information. The first radio apparatus further 
comprises a positioning means that determines is position information and a 
sending means that sends the result of the positioning means to the second radio 
apparatus. The sent message may show that the first radio apparatus is incapable 



of determining its position information. The sent message may also show that the 
first radio apparatus rejects determining its position information. The content of 
the message is preferably the latest positioning data from a plurality of 
positioning data. The sent message may also be the position information of a 
base station located nearest to the first radio apparatus. At least one of the first 
radio apparatus and the second radio apparatus is a portable telephone, and both 
can be portable telephones. 

[0008] Another aspect of the present invention provides a position search 
method for searching a position of a radio apparatus. The method comprises 
receiving a radio signal, judging whether the radio apparatus is capable of 
determining its position information and moving to a response hold state when 
the radio apparatus is incapable of determining its position information. The 
position search method further comprises sending a message to a sender of the 
radio signal. The position search method may comprise checking whether the 
radio signal includes the information showing a search request of position 
information. Preferably, the position search method comprises storing the 
message for each of the senders. The position search method may further 
comprise moving to a response hold state when the radio apparatus is capable of 
determining its position information and sending a message to a sender of the 
radio signal. Moreover, the position search method comprises determining the 
position information of the radio apparatus and sending the positioning result to 
a sender of the radio signal. The radio apparatus is preferably a portable 
telephone. 



[0009] In the present invention, when the radio apparatus which receives 
a search request from the third party in the situation where the radio apparatus is 
incapable of determining its position information, the radio apparatus 
automatically switches to a response hold state and transmits information 
showing that the radio apparatus is unable to determine its position information, 
or a similar message, to the search requester as a search response message. 
Therefore, the search requester is consistently able to obtain some information 
even when the radio apparatus that is the destination of the search request is 
unable to determine its position information. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] These and other aspects, features and advantages of the invention 
will become more fully apparent from the following detailed description taken 
in conjunction with accompanying drawings: 

FIG, 1 is a flowchart showing an operation of a portable telephone 
related to the present invention; 

FIG. 2 shows an exemplary embodiment of a position detecting system 
of the present invention; 

FIG. 3 is a block diagram showing an exemplary construction of the 
portable telephone 15 in FIG. 2; and 

FIG. 4 is a flowchart showing an operation of a portable telephone of the 
present invention. 



DETAILED DESCRIPTION OF THE INVENTION 
[0011] Hereinafter, an exemplary embodiment of the present invention will 
be described in detail with reference to the drawings. 

[0012] FIG. 2 shows an exemplary embodiment of a position detecting 
system of the present invention. As shown in FIG. 2, the present invention is 
comprised of a radio apparatus, preferably a portable telephone 1 1 which is a first 
portable telephone, a portable telephone 15 which is a second portable telephone, 
a base station 12, a portable telephone network 13 and a base station 14. The 
portable telephone 11 is a source of a search request and transmits a search 
request to the portable telephone 15 in order to obtain the position information 
of the portable telephone 15. This search request is sent otit into the portable 
telephone network 13 via the base station 12 and arrives at the portable telephone 
15 via the base station 14 located near the portable telephone 15. When the 
portable telephone 15 (the destination of the search request) is capable of 
determining its position information and receives the search request sent from the 
portable telephone 11 (the source of the search request), the portable telephone 
15 transmits a search result corresponding to the search request to the portable 
telephone 11. The search result is sent out into the portable telephone network 
13 via the base station 14 and arrives at the portable telephone 11 via the base 
station 12 located near the portable telephone 11. 

[0013] FIG. 3 is a block diagram showing an exemplary construction of the 
portable telephone 15 that receives the search request shown in FIG. 2. As shown 
in FIG. 3, the portable telephone 15 comprises a wireless control unit 21 for 



receiving the search request and a RAM 23, which is a memory area for storing 
in advance an identification of the portable telephone 11 used by the search 
requester or the information sent from the portable telephone 11 that corresponds 
to the search request. The portable telephone 15 further comprises a ROM 24 
that is a program area for recording a control program, and an operating unit 25 
for operating the portable telephone 15. The portable telephone 15 further 
comprises a positioning mechanism 26 for determining the position information 
of the portable telephone 15, and a control unit 22 for controlling the wireless 
control unit 21, the RAM 23, the ROM 24, the operating unit 25 and the 
positioning mechanism 26. 

[0014] In the present invention, a plurality of portable telephones, each of 
which is a potential source of a search request, may be configured. When a 
plurality of portable telephones are used, the RAM 23 of the portable telephone 
receiving the search request stores information such as identification numbers of 
the requesting portable telephones or the information sent from the receiving 
portable telephone that corresponds to the search request from each of the 
requesting portable telephones, i.e., the sources of the search requests. 
[0015] The operations of the portable telephone 15, which receives the 
search request in the position detecting system shown in FIG. 2 and configured 
as described above, will be described below with reference to FIG. 4. In FIG. 4, 
when the wireless control unit 21 receives an incoming call (S41), the portable 
telephone 15 judges whether the incoming call is a search request sent from the 
portable telephone 1 1 or not (S42). When the portable telephone 15 judges that 
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this incoming call is a search request sent from the portable telephone 11, the 
portable telephone 15 performs the normal incoming call processing (S43). On 
the other hand, when the portable telephone 15 judges that the incoming call is 
a search request sent from the portable telephone 11, the positioning mechanism 
26 judges whether the portable telephone is in the situation capable of 
determining its position information or not (S44). When the positioning 
mechanism 26 judges that the portable telephone 15 is capable of determining its 
position information, the normal processing for receiving the search request is 
performed (S45), such as the positioning mechanism 26 determining the position 
information and the transmission of the position information to the requesting 
portable telephone 1 1 . On the other hand, when the positioning mechanism 26 
judges that the portable telephone 15 is incapable of determining its position 
information, the portable telephone 15 automatically switches to a response hold 
state without sending the incoming call response (S46). Next, the portable 
telephone 15 checks the identification information of the requesting portable 
telephone 11 (S47). The information for responding, stored in advance in the 
RAM 23, is read out based on the identification of the requesting portable 
telephone (S48). The portable telephone 15 transmits the search response 
message to the portable telephone 11 based on the response informatioiLbeing 
read out from the RAM 23 (S49). 

[0016] For example, the search response messages transmitted to the 
portable telephone 1 1 may state "incapable of determining position information" 
or "rejecting the search request". When the positioning data is periodically stored 



in the RAM 23 or another storage device, the latest positioning data at the time 
of receipt the search request may be sent as the search response message. 
Alternatively, in order to indicate the approximate position of the portable 
telephone 15, the position information of the closest base station at the time of 
receipt the search request may be sent as the search response message. 
[0017] In the exemplary embodiment, the portable telephone 15 
automatically switches to the response hold state and sends the search response 
message while the portable telephone 15 is incapable determining its position 
information. However, even when the portable telephone 15 is capable of 
determining its position information, the portable telephone 15 may automatically 
switch to the response hold state and send the search response message, 
depending on the information previously stored in RAM 23 corresponding to 
each of the portable telephones that sent a search request. In this case, after the 
portable telephone 15 receives the search request sent from the requesting 
portable telephone and confirms that the portable telephone 15 is capable of 
determining its position information, the portable telephone 15 reads out the 
response information previously stored in the RAM 23 and sends the information 
to the requesting portable telephone. Thus, even in the situation where the 
portable telephone is capable of determining its position information, the portable 
telephone can automatically switch to the response hold state, depending on the 
response information stored for each of the portable telephones that send search 
requests. The search response messages sent when the portable telephone is 
capable of determining its position information are preferably the same as those 
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messages sent when the portable telephone is incapable of determining its 
position information. 

[0018] In the exemplary embodiment, the portable telephone, which 
receives the search request, automatically switches to the response hold state 
without sending the incoming call response to the search request. However, the 
portable telephone, which receives the search request, may perform the incoming 
call response to the search request and thereafter automatically switches to the 
response hold state. Users can select whether the portable telephone switches to 
the response hold state without sending the incoming call response to the search 
request or the portable telephone switches to the response hold state after sending 
the incoming call response to the search request. 

[0019] Since the present invention is constructed as described above, the 
present invention can obtain effects as described below. 

[0020] In the case where the portable telephone receives the search request 
from the search requester and the portable telephone is incapable of determining 
its position information, the portable telephone automatically switches to the 
response hold state and transmits the search response message to the search 
requester. Therefore, even when the portable telephone is incapable of 
determining its position information, the search requester can consistently obtain 
some information. This avoids the inconvenience of not obtaining any response 
to the search request or having to wait for several hours due to no response to the 
search request. 

[0021] The portable telephone which receives the search request previously 
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stores response information corresponding to the search request from each of the 
search requesters. Therefore, the portable telephone can send different 
information or different response messages to each of the portable telephones that 
send a search request. 

[0022] When a portable telephone receives the search request and the 
position information of the closest base station at the time of receipt the search 
request is sent as the search response message, the search requester can obtain the 
information of the area where the portable telephone receiving the search request 
is located, even when the receiving portable telephone cannot determine its 
position information. 

[0023] Since the latest positioning data is accumulated and stored, and 
thereafter' is sent as the search response message, the search requester can obtain 
the information of the approximate position of the receiving portable telephone 
even when the receiving portable telephone cannot determine its position 
information. 

[0024] In the portable telephone that receives a search request, users can 
select whether the portable telephone switches to the response hold state without 
sending the incoming call response to the search request or the portable telephone 
switches to the response hold state after sending the incoming call response to the 
search request. Therefore, the users of the portable telephone that receives the 
search request avoid the inconvenience of always performing the incoming call 
response. 

[0025] Obviously, numerous additional modifications and variations of the 
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present invention are possible in light of the above teachings. It is, therefore, to 
be understood that within the scope of the appended claims, the invention may 
be practiced otherwise than as specifically described herein. 
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